Arthritis and mental health disorders are leading causes of disability commonly seen by health care providers. Several studies demonstrate a higher prevalence of anxiety and depression in persons with arthritis versus those without arthritis.
METHODS

Data Source
The NHIS is an ongoing, national, in-person household interview survey designed to represent the United States civilian, noninstitutionalized population, and uses a multistage, complex sampling design. 16 The 2002 sample adult component used in this analysis included persons 18 years and older (median age of 45.2 years} and had a response rate of 74.3% In=31,044). 17 A rthritis affected 43 million U.S. adults in 20021 and is the leading cause of disability in the United States. 2 Three of 10 working age adults with arthritis report some arthritis-attributable work limitation. 1 Moreover, arthritis substantially impairs health-related quality of life, increasing both physically and mentally unhealthy days. 3 Several studies have reported a higher prevalence of major depression, anxiety, and depressive symptoms in persons with arthritis. 4-6 Notably, a recent study in a national sample of 54-to 65-year-olds estimated the attributable risk of major depression due to arthritis to be 18%, comparable with the attributable risk due to heart disease. 7
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Variables
Arthritis. Patients with self-reported doctor-diagnosed arthritis (n =6,829), hereafter called arthritis, were identified by a "yes" response to the question, "Have you ever been told by a doctor or other health professional that you have some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?" This variable matches the CDC recommended definition of arthritis commonly used in disease surveillance reports, is Respondents who answered "no" and who did not have chronic joint symptoms (i.e., joint symptoms lasting 3 months or more} comprised the no arthritis group (n=20.676). The 3,397 respondents with possible arthritis (i.e., chronic joint symptoms but no self-reported doctor-diagnosed arthritis) were excluded from the analysis because their arthritis status was not clear. Condition-specific data on type of arthritis were not Manuscript received August 16, 2005 Initial editorial decision November 11, 2005 Final acceptance June 7, 2006 available. Information regarding arthritis status was missing for 142 respondents.
SPD and lAD.
Serious psychological distress is a nonspecific measure of psychological distress that has been psychometrically validated and shown to be able to discriminate community DSM-IV cases from noncases. [19] [20] [21] It is intended to characterize having at least 1 mental disorder, such as major depressive disorder, generalized anxiety disorder, or schizophrenia, as well as having serious impairment in functioning. Serious psychological distress is determined using the Kessler 6 (K6) scale, which comprises 6 questions asking how often during the past 30 days a person felt "so sad that nothing could cheer them up," "nervous," "restless," "hopeless," "worthless," or that "everything was an effort." Responses are scored from 0 (none of time) to 4 (all the time) and summed to produce a total score (0 to 24), with a score of 13 or above used to define SPD, t9 Only respondents who had complete information for all 6 questions were included. The 2002 NHIS also included a question about frequent symptoms of anxiety or depression; FAD in the past year was determined by a "'yes" response to the question, "During the past 12 months, have you been frequently depressed or anxious?"
Covariates. Independent variables that have previously demonstrated an association with poor mental health in persons with arthritis were included in an initial multivariable logistic regression model, s. 13.14.21 These variables included age ( 18 to 44, 45 to 64, 65+), gender, race or ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, non-Hispanic other/ multiple race), education (_<high school, >high school), income (<$20,000, 820,000+), marital status (married, widowed, divorced/separated, never married, living with partner), and body mass index (BMI =weight [kg]/height [m2]; <25, underweight to normal weight; 25 to <30, overweight; 30+, obese). Respondents reporting joint symptoms were asked to rate the severity of their joint pain during the past 30 days on a scale from 0 to 10 (0 to 3, little to none; 4 to 6, moderate; 7+, severe). Respondents reporting no joint symptoms were categorized as having no (0) joint pain. Presence of chronic or recurrent pain during the past year, which was not restricted to joint pain, was assessed by the question, "During the past 12 months, have you had recurring pain?" Respondents who reported never participating in, or being unable to participate in, light, moderate, or vigorous physical activity for at least 10 min/occasion were defined as physically inactive. Respondents had at least 1 of 3 social/leisure limitations if they reported it was "'very difficult" or they were "unable to" "Go out to things like shopping, movies, or sporting events"; "Participate in social activities such as visiting friends, attending clubs and meetings, going to parties"; or "'Do things to relax at home or for leisure."
Respondents' health status was assessed by the presence of functional limitations, need for special equipment, and comorbid medical conditions. Respondents were categorized as having 0, 1 to 3, or 4 or more functional limitations by the number of times they responded "very difficult" or "unable to" for a list of 9 activities: walk a quarter mile, walk up 10 steps, stand for 2 hours, sit for 2 hours, stoop/bend/kneel, reach overhead, grasp small objects, lift/carry up to 10 pounds, and push/pull large objects. Having a health problem requiring the use of special equipment was determined by the question, "Do you now have any health problem that requires you to use special equipment, such as a cane, a wheelchair, a special bed, or a special telephone?"
Respondents were asked about the presence or absence of each of the following 16 medical conditions: hypertension, high cholesterol, back pain, neck pain, cardiovascular condition (angina, congestive heart failure, myocardial infarction, coronary heart disease, other heart condition), stroke, respiratory condition (asthma, emphysema, chronic bronchitis), thyroid problem, neurologic condition (multiple sclerosis, Parkinson's disease, neuropathy, seizures), cancer, diabetes, weak or failing kidneys, liver condition, vision problem (difficulty seeing, blindness, retinopathy, cataracts, glaucoma, macular degeneration), hearing impairment, or gastrointestinal condition (ulcer, inflammatory bowel, irritable bowel, severe constipation).
To create a variable for medical comorbidity, hierarchical logistic regression was performed to identify which self-reported medical conditions were associated with SPD. All conditions except cancer demonstrated a significant univariate association with SPD in persons with arthritis. Stepwise logistic regression using the remaining 15 conditions was performed at a significance level of 0.10. Testing for multicollinearity was conducted. Eight medical conditions were identified as being associated with SPD: respiratory conditions, gastrointestinal conditions, neurologic conditions, kidney disease, liver conditions, neck pain, back pain, and vision problems. A categorical variable indicating the number of associated comorbid conditions present (0 to 1, 2 to 3, 4 to 8) was created.
Statistical Analyses
Prevalence of SPD and FAD in adults with and without arthritis was estimated using sample adult weights. Using only the subsample of adults with arthritis, logistic regression analysis was performed to examine the association between SPD and covariates listed above. We chose to conduct regression analyses for SPD only. While FAD is of interest because it may provide an estimate of anxiety or depression over the past year. it involves use of a single question, and the authors were not aware of it having been previously validated. Crude odds ratios for SPD in adults with arthritis were calculated, and a series of multivariable logistic regression models were run, with the initial model including all covariates, including the categorical number of associated medical conditions. Sociodemographic variables and BMI were retained in the model whether or not they were significant. Joint pain in the past 30 days and need for special equipment were not significant in the intermediate model and thus were excluded from subsequent models. Tests for interactions of all remaining covariates with age. gender, and BMI, and between functional limitations and physical inactivity were conducted. No significant interactions were found. All reported prevalence estimates and adjusted and unadjusted odds ratios were calculated in SUDAAN (version 9.0.0; Research Triangle Institute, Research Triangle Park, NC) to account for the complex sampling design. A significance level of ~ =0.05 was used.
RESULTS
A description of the characteristics of the study population can be found in Table 1 . The prevalence of SPD in adults with arthritis (5.6%) was nearly twice that of the overall U.S. adult population (3.0%) t5 and more than 3 times that of persons without arthritis (1.8%, P< .001). The prevalence of FAD was also significantly higher in adults with arthritis (26.2%) compared with those without arthritis (10.7%, P<.001). Among adults with arthritis, the prevalence of SPD was significantly higher among women, 18-to 44-yearolds, Hispanics and non-Hispanic others, and those who were less educated, had a lower income, were divorced or separated, were obese, had recurrent pain, had moderate to severe joint pain, were physically inactive, needed special equipment, had 1 or more functional limitations, had 1 or more social/leisure limitations, or had 2 or more comorbid conditions associated with SPD ( Table 2 ). The prevalence of FAD among these subgroups followed similar patterns as SPD (Appendix). In adults with arthritis, age < 65 years, lower education, lower income, divorce or separation, recurrent pain, physical inactivity, having 1 or more functional limitations or social/leisure limitations, and having 2 or more associated comorbid conditions were found to be associated with increased odds of SPD after adjustment for covariates using multivariable logistic regression modeling ( Table 2 ). The association between age and SPD was particularly striking, with adults 18 to 44 years of age 6,5 (95% CI 4.1 to 10.4) times more likely than those 65 years or older to have SPD. Female gender and obesity were no longer significant after adjustment, and non-Hispanic blacks were slightly less likely (adjusted OR=0.7; 95% CI 0.4 to 1.0) to report SPD than non-Hispanic whites.
Table2. Prevalence and Odds of Serious Psychological Distress (SPD) in Adults with
DISCUSSION
In this study, we found the national prevalence of both SPD and FAD to be significantly higher in adults with arthritis than in those without arthritis, with SPD prevalence 3 times higher and FAD prevalence 2.5 times higher. Frequent anxiety and depression in the past year (FAD) was common, with 1 in 4 adults with arthritis reporting FAD. After adjustment for covariates, SPD in the past 30 days was significantly associated with younger age, lower socioeconomic status, being divorced or separated, having recurrent pain, being physically inactive, and having more limitations or medical comorbidities in adults with arthritis.
These findings are consistent with other smaller studies of specialized populations that have found higher rates of anxiety, major depression, and depressive symptoms in persons with arthritis. 5'6'22 One large community-based study 14 found the prevalence of frequent mental distress (_> 14 mentally unhealthy days in the past 30 days) to be 13.4% among adults with arthritis who were 45 years and older. Although the resuits of that study are not directly comparable because different definitions of mental health and arthritis and a state-based data source were used, it corroborates the higher prevalence of mental distress in adults with arthritis compared with adults without arthritis.
Higher rates of depression and depressive symptoms in younger adults relative to older adults with arthritis have also been shown in previous studies. 7 '13'23 Although the reasons for this association remain unclear, studies in patients with rheumatoid arthritis ~2"24'25 suggest that depressive symptoms in younger adults and adolescents with arthritis are related to less effective coping strategies and higher perceived stress and painfi 2'25 Because arthritis is a nonnormative event in younger adults, these higher rates of depression and depressive symptoms may be related to a greater perceived impact on family life, work, and leisure activities. 26'27 Also, adults 18 to 44 years of age may be developing more systemic forms of arthritis, such as rheumatoid arthritis and systemic lupus erythematosus, which can have more severe manifestations. Finally, more recent birth cohorts have been found to be at increased risk for major depression. 28 Longitudinal studies of mental health in persons with specific types of arthritis are needed to help discriminate between the roles of age versus birth cohort and to elucidate the relationship of age to psychological distress in specific types of arthritis.
Previous research has consistently shown depression to be associated with pain, functional impairment, and loss of valued activities in persons with arthritis 4'7'29-32 and suggests that the relationship of pain and loss of function to depression is closely linked and bi-directional, aa'a4 Improvement of depression has been associated with improved functional status, aS'a6 and at least 1 randomized-controlled trial has shown that enhancing depression care in older adults with arthritis results in less pain and better function and quality of life. a7 Furthermore, pain appears to be undertreated in depressed older adults with pain-related functional impairment, a8 Improving pain management may not only directly beneft mental health and physical functioning but may also assist with increasing physical activity levels.
Lack of physical activity, which has been associated with depression and depressive symptoms in this and other studies, 14,39 is another important modifiable risk factor in persons with arthritis that can mediate multiple contributing factors to mental well-being, including decreasing pain, improving function, delaying disability, and decreasing the risk of obesity and other chronic diseases that may further add to depressive symptoms, 40 42 Several studies have shown exercise to be similarly effective to medication or cognitive behavioral therapy in treating major depression, 4a44 but 1 meta-analysis, which was restricted to randomized-controlled trials of clinically depressed patients, cautions that although exercise appears to be effective in reducing depressive symptoms in the short term, studies with long-term follow-up are lacking. 45 In persons with arthritis, increased physical activity has been shown to have significant mental health benefits 46 and to be associated with fewer physically and mentally unhealthy days. 47 Unfortunately, the prevalence of adults with arthritis who are not physically active remains high, 4s while arthritisrelated physical activity counseling by health care providers remains low 49 and represents a missed opportunity to help our patients and to meet Healthy People 2010 objectives. Existing evidence-based interventions such as the Arthritis Foundation Arthritis Self-Help Course, 5° which is a group self-management education program, and the Arthritis Foundation Exercise Program, which is a community-based exercise program, have been shown to reduce pain and symptoms of anxiety and depression while improving function and activity levels. 51 Efforts to expand access to these programs should be continued.
There are several limitations of the present study. One important limitation was that the data source did not contain information on what type of arthritis the respondent had, so we were not able to examine SPD or FAD in relation to specific rheumatic conditions. Second, due to the self-report nature of the data, which is subject to recall bias, patients with SPD or FAD may be more likely to recall being told by a health care provider that they have arthritis, resulting in misclassffication bias. While data are not available to directly address this issue, 2 validation studies have shown the case deFmition used to be valid for public health surveillance and suggest that this is not a significant issue. 52'5a Third, the use of cross-sectional survey data cannot be used to infer causation, and while we attempted to adjust for potential confounders as the data allowed, some confounders may not have been taken into account. Another limitation is that some of the K6 items, particularly the question asking whether "everything is an effort," may overlap with somatic symptoms of arthritis; however, the pattern of responses across individual items appeared similar in persons with and without arthritis. Finally, the survey population included only noninstitutionalized persons, so some adults with severe arthritis or depression may have been missed. This study has several important strengths. We provide the first national prevalence estimates for SPD and FAD in persons with arthritis, using a nationally representative sample of U.S. adults. Also, we were able to adjust for potential confounders in evaluating factors associated with SPD, including comorbid medical conditions, which is not possible with some data sources. Future research should focus on longitudinal studies of specific types of mental health problems, including depression and anxiety, in adults with different types of arthritis, specifically looking at the effects of age and physical activity. Younger adults with arthritis should be included in programs designed to help people with arthritis of all ages.
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